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SUBJECT: I n c r e a s i n g  t h e  Number o f  Expe r imen t s  DATE: June  17 ,  1969 
Planned  f o r  Performance Dur ing  t h e  
F i r s t  AAP Miss ion  - Case 6 1 0  

ABSTRACT 

T h i r t y - n i n e  expe r imen t s  have  been  a s s i g n e  
t o  t h e  AAP-l/AAP-2 m i s s i o n .  A r e c e n t  f l i g h t  p l  

F) formed by  Mart in/Denver  f o r  MSC s u c c e s s f u l l y  s c h e d u l e d  a l l  b u t  
m I 2; seven  o f  t hese  e x p e r i m e n t s .  The comple t e  e x c l u s i o n  o f  s i x  e x p e r i -  
F ments and t h e  p a r t i a l  e x c l u s i o n  o f  a s e v e n t h  r e s u l t e d  from l i m i t a -  

t i o n s  i n  a v a i l a b l e  crew t i m e  imposed by  expe r imen t  r e q u i r e m e n t s  g z  z 

and s c h e d u l i n g  ground r u l e s .  
ln 
0 The p r e s e n t  s t u d y  found t h e  e x c l u s i o n  o f  t h o s e  e x p e r i -  \ 

ments  t o  be  l a r g e l y  a consequence o f  assumed r e q u i r e m e n t s  for: 
(1) c o n t i n u o u s  manning o f  t h e  CM t h r o u g h o u t  t h e  m i s s i o n ;  ( 2 )  two- 
man o p e r a t i o n  o f  c e r t a i n  expe r imen t s  t h a t  impose p o i n t i n g  r e q u i r e -  
ments  on t h e  o r b i t a l  a s s e m b l y ;  and  ( 3 )  t h e  a l l o c a t i o n  o f  m i s s i o n  
d a y s  8 ,  1 4 ,  and 2 1  f o r  "miss ion  e v a l u a t i o n , "  which i s  open t i m e  
r e s e r v e d  from expe r imen t  s c h e d u l i n g .  "Miss ion  e v a l u a t i o n "  p e r i o d s  
p r e s e n t l y  remove from a v a i l a b i l i t y  %15% o f  t h e  crew t i m e  (man-hours) 
o t h e r w i s e  a v a i l a b l e  f o r  e x p e r i m e n t s .  

Cont inuous manning o f  t h e  CM i s  p r e s e n t l y  r e q u i r e d  b y  MSC 
on ly  u n t i l  t h e  comple t ion  o f  Workshop a c t i v a t i o n ,  r a t h e r  t h a n  
t h r o u g h o u t  t h e  e n t i r e  m i s s i o n .  The q u e s t i o n  o f  which 
e x p e r i m e n t s  r e q u i r e  o n l y  one crewman f o r  t h e i r  o p e r a t i o n  and which 
r e q u i r e  two men has y e t  t o  be  r e s o l v e d .  It i s  recommended t h a t  t h e  
n e e d  f o r  weekly  l tmi s s ion  e v a l u a t i o n "  days ,  as p r e s e n t l y  d e f i n e d ,  b e  
re-examined w i t h  a view toward t h e i r  p o s s i b l e  e l i m i n a t i o n  from p r e -  

d u r i n g  t h e  m i s s i o n .  
f l i g h t  m i s s i o n  p l a n s  i n  f a v o r  o f  r e a l  t i m e  con t ingency  p l a n n i n g  1 

If Exper iments  SO19 and SO20 are  found to b e  c o m p l e t e l y  CI 

o p e r a b l e  b y  one crewman and i f  t h e  p r e s e n t  "mis s ion  e v a l u a t i o n t 1  
p e r i o d s  are  de le t ed ,  a l l  expe r imen t s  c u r r e n t l y  a s s i g n e d  by N A S A  
H e a d q u a r t e r s  f o r  per formance  on t h e  A A P - l / A A P - 2  m i s s i o n  can be com- 
p l e t e l y  s c h e d u l e d  e x c e p t :  

a .  M508 and M509, 50% of  which can be  s c h e d u l e d .  (Adequate  
crew t i m e  f o r  t h e  remain ing  50% s t i l l  would n o t  e x i s t . )  

b .  S073, f o r  which s c h e d u l i n g  o p p o r t u n i t i e s  cannot  b e  
e v a l u a t e d .  (Requi rements  and c o n s t r a i n t s  have y e t  t o  
be e s t a b l i s h e d . )  

I f ,  i n  a d d i t i o n ,  Exper iments  DO19 and DO20  are c a n c e l l e d  as a r e s u l t  
o f  the c a n c e l l a t i o n  o f  t h e  MOL program, 67% ra the r  t h a n  50% of 
Exper imen t  M508 can be  schedu led .  
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SUBJECT: I n c r e a s i n g  t h e  Number of Exper iments  DATE: June  1 7 ,  1969 
P lanned  f o r  Per formance  During t h e  
F i r s t  A A P  Miss ion  - Case 610 FROM: D .  J. Belz  

MEMORANDUM FOR FILE 

1 . 0  I n t r o d u c t i o n  

T h i r t y - n i n e  expe r imen t s  have been  a s s i g n e d  by NASA/ML 
t o  t h e  AAP-l/AAP-2 m i s s i o n  (Refe rence  1). O f  t h e s e ,  t h i r t y - t h r e e  
r e q u i r e  i n - f l i g h t  p a r t i c i p a t i o n  b y  the crew.  A r e c e n t  f l i g h t  p l a n -  
n i n g  s t u d y  per formed by Martin/Denver f o r  MSC s u c c e s s f u l l y  s c h e d u l e d  
a l l  b u t  s even  of  t h e  crew-operated e x p e r i m e n t s  ( R e f e r e n c e  2 ) .  The 
comple te  e x c l u s i o n  of s i x  expe r imen t s  and 50% o f  a s e v e n t h  e x p e r i -  
ment r e s u l t e d  from l i m i t a t i o n s  i n  a v a i l a b l e  crew t i m e  imposed by 
s c h e d u l i n g  ground r u l e s  and exper iment  r e q u i r e m e n t s .  Although 
Refe rence  2 i s  n o t  a NASA f l i g h t  p l a n ,  i t  i s  of  c o n s i d e r a b l e  i n t e r e s t  
s i n c e  MSC‘s fo r thcoming  B a s e l i n e  Refe rence  F l i g h t  Plan f o r  A A P - l /  
AAP-2 w i l l  be  based upon i t  (Refe rence  3 ) .  I n  a d d i t i o n ,  t h e  r e s u l t s  
o f  t h a t  s t u d y  were r e p o r t e d  b y  MSC/AAPO a t  t h e  B a s e l i n e  C o n f i g u r a t i o n  
Review h e l d  a t  NASA Headquar t e r s  in .May 1969 and t h e r e b y  g i v e n  wide  
d i s t r i b u t i o n .  

T h i s  memorandum e x p l o r e s  t h e  p o s s i b i l i t y  of  s c h e d u l i n g  
t h e  seven  r e m a i n i n g  crew-opera ted  expe r imen t s  f o r  per formance  
d u r i n g  t h e  AAP-l/AAP-2 m i s s i o n .  
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2 . 0  Experiment  Requi rements  

The seven  expe r imen t s  n o t  i n c l u d e d  or comple ted  i n  t h e  
crew t i m e l i n e s  o f  Re fe rence  2 are:  

Exper iment  
Number 

Experiment  
Name 

% Completed 
During Miss ion  

~ 5 0 8  A s t r o n a u t  EVA Hardware E v a l u a t i o n  0 .  

0. 

0 .  

M509 A s t r o n a u t  Maneuvering Equipment 

so 18  M i  crome t e o r o i  d Col  l e  c t  i on 

so 1 9  UV S t e l l a r  Astronomy 50 .  

s o 2 0  X-Ray/UV S o l a r  Photography 0 .  

s o 7 3  Gegens c h e i n / Z o d i a c a l  L i g h t  0 .  

TO20 Foot C o n t r o l l e d  Maneuvering Uni t  0 .  

With t h e  e x c e p t i o n  of  Experiment  s018 ,  s c h e d u l i n g  r e q u i r e m e n t s  o f  
t h e s e  e x p e r i m e n t s  are shown i n  t h e  f o l l o w i n g  s e c t i o n s .  SO18 has 
been  c a n c e l l e d  b y  t h e  Manned Space F l i g h t  Expe r imen t s  Board and 
r e p l a c e d  b y  S149 - " P a r t i c l e  C o l l e c t i o n "  ( R e f e r e n c e  4 ) .  

2 . 1  Exper iment  M508 - Ast ronau t  EVA Hardware E v a l u a t i o n *  

T h i s  expe r imen t  i s  d e s i g n e d  t o  measure and e v a l u a t e  
a s t r o n a u t  s k i l l s  and  s e l e c t e d  p i e c e s  o f  EVA hardware d u r i n g  I V A  
o p e r a t i o n s .  S i x  s e p a r a t e  per formances  ( " r u n s t ' )  o f  M508 are r e q u i r e d .  
Each i n d i v i d u a l  r u n  r e q u i r e s  two a s t r o n a u t s  s i m u l t a n e o u s l y  f o r  4 . 5  
h o u r s .  Runs are  t o  b e  conducted on s e p a r a t e  m i s s i o n  d a y s  t o  mini -  
mize ove rboa rd  dumping of cabin  a tmosphe r i c  gas t h r o u g h  p r e s s u r e  
r e l i e f  v a l v e s .  P r i o r  t o  t h e  f i r s t  run, one crewman i s  r e q u i r e d  
f o r  1 . 5  h o u r s  t o  deploy  expe r imen t  equipment  i n  t h e  t a s k  area;  
f o l l o w i n g  t h e  l a s t  r u n ,  one crewman i s  r e q u i r e d  f o r  1 . 5  h o u r s  t o  
s tow expe r imen t  equipment .  

2 . 2  Experiment  M509 - Ast ronau t  Maneuvering Equipment** 

u n d e r s t  and ing  of a s t r o n a u t  maneuvering dynamics unde r  zero-G 
c o n d i t i o n s .  I n - f l i g h t  p o r t i o n s  of t h e  expe r imen t  are  i n t r a -  
v e h i c u l a r  a c t i v i t i e s .  

The o b j e c t i v e  o f  t h i s  expe r imen t  i s  t o  g a i n  i n c r e a s e d  

Performance o f  M509 c o n s i s t s  o f  f o u r  separate  

*Reference  5 
**Reference  6 
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r u n s ,  w i t h  two crewmen r e q u i r e d  s i m u l t a n e o u s l y  d u r i n g  e a c h  r u n .  
The d u r a t i o n  of e a c h  r u n  and r e q u i r e d  crew as s ignmen t s  a re  as 
f o l l o w s  : 

Run Run D u r a t i o n  
Number Crewmen (Hours : Minutes  ) 

1 A and B 3:55 

2 A and C 3 :55  

3 A and B 4:05 

4 B and  C 2 : 45 

Each run i s  t o  b e  conducted  on a separate  day w i t h  a t  l eas t  two 
days  i n t e r v e n i n g  t o  minimize overboard  v e n t i n g  o f  c a b i n  a t m o s p h e r i c  
gas.  

2 . 3  Exper iment  SO19 - UV S t e l l a r  Astronomy* 

The p r i m a r y  o b j e c t i v e  of  SO19 i s  t o  o b t a i n  a number o f  
s t e l l a r  s p e c t r a  w i t h  s u f f i c i e n t  r e s o l u t i o n  t o  p e r m i t  t h e  s t u d y  o f  
UV l i n e  s p e c t r a  and t h e  s p e c t r a l  ene rgy  d i s t r i b u t i o n s  of  e a r l y  t y p e  
s t a r s .  T h i s  expe r imen t  w i l l  b e  o p e r a t e d  from t h e  S c i e n t i f i c  A i r -  
l o c k  ( S A ) .  I n s t a l l a t i o n  of  t h e  m i r r o r  s y s t e m  and  s p e c t r o g r a p h  i n  
t h e  SA w i l l  r e q u i r e  one crewman f o r  one-ha l f  h o u r .  O b s e r v a t i o n s  
w i l l  b e  r e s t r i c t e d  t o  p e r i o d s  when t h e  s p a c e c r a f t  i s  n o t  d i r e c t l y  
i l l u m i n a t e d  b y  t h e  s u n ;  s e v e n t e e n  dark-s ide  passes w i l l  be r e q u i r e d  
t o  expose  a l l  a v a i l a b l e  f i l m  s l i d e s ,  assuming n i n e  e x p o s u r e s  p e r  
pass.  T i m e  r e q u i r e d  t o  s tow t h e  expe r imen t  a f t e r  t h e  comple t ion  
o f  o b s e r v a t i o n s  has y e t  t o  be  s p e c i f i e d .  

2 . 4  Experiment  SO20 - X-Ray/UV S o l a r  Photography** 

ex t r eme  UV and X-Ray spec t rum o f  t h e  sun  i n  t h e  wavelength  band 
from 10A t o  200A. I t  w i l l  be mounted i n  t h e  S c i e n t i f i c  A i r l o c k .  
A l l  expe r imen t  r e q u i r e m e n t s  c a n  b e  s a t i s f i e d  b y  t w o  pe r fo rmances  o f  
t h e  f o l l o w i n g  sequence :  

T h i s  expe r imen t  i s  d e s i g n e d  t o  o b t a i n  pho tographs  o f  t h e  

0 0 

P r e p a r a t i o n :  35 minutes  

O b s e r v a t i o n s :  4 o r b i t s ,  sun s i d e  on ly  

Stowage : 45 minutes  

A l l  r e q u i r e d  o p e r a t i o n s  can b e  c a r r i e d  out  by one crewman. 

*Refe rence  7 
**Reference 8 
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Exper iment  SO73 - Gegenschein /Zodiaca l  L i g h t  

O p e r a t i o n a l  r e q u i r e m e n t s  f o r  t h i s  expe r imen t  are i n  t h e  
p r o c e s s  o f  b e i n g  f o r m u l a t e d ,  b u t  have  n o t  y e t  been  e s t a b l i s h e d  
( R e f e r e n c e  9 )  . 
2 . 6  Exper iment  S149 - P a r t i c l e  C o l l e c t i o n *  

d i s t r i b u t i o n  of m i c r o m e t e o r i t e s  i n  n e a r - e a r t h  s p a c e  by  s t u d y i n g  
impact  e f f e c t s  on exposed  s u r f a c e s .  Experiment  equipment  w i l l  be  
dep loyed  o u t s i d e  t h e  v e h i c l e  by means of  t h e  S c i e n t i f i c  A i r l o c k .  
A l l  o p e r a t i o n s  a s s o c i a t e d  w i t h  t h i s  expe r imen t  can be pe r fo rmed  
by one crewman. C o l l e c t i n g  s u r f a c e s  w i l l  b e  dep loyed  and r e t r i e v e d  
d u r i n g  the  AAP-l/AAP-2 mis s ion ;  a d d i t i o n a l  p l a t e s  are  t o  be dep loyed  
n e a r  t h e  end  of t h e  m i s s i o n  and r e t r i e v e d  b y  t h e  crew o f  AAP-3A. 
I n i t i a l  deployment  w i l l  r e q u i r e  52.  minu te s  o f  crew t i m e .  I t  i s  
des i r ab le  t o  have a 72 h o u r  i n i t i a l  e x p o s u r e ;  however, a d u r a t i o n  
as s h o r t  as 8 h o u r s  i s  a c c e p t a b l e .  R e t r i e v a l  w i l l  r e q u i r e  61 .  
m i n u t e s .  The second  deployment n e a r  t h e  end  o f  t h e  f i r s t  AAP 
m i s s i o n  w i l l  r e q u i r e  42 .  minu te s .  

The p r i n c i p a l  o b j e c t i v e  o f  S149 i s  t o  d e t e r m i n e  t h e  mass 

2 . 7  Experiment  TO20 - Foot  C o n t r o l l e d  Maneuvering Un i t**  

T h i s  expe r imen t  i s  i n t e n d e d  t o  de t e rmine  t h e  f e a s i b i l i t y  
of  u s i n g  a f o o t  c o n t r o l l e d  maneuvering u n i t  t o  p r o v i d e  locomot ion  
f o r  a s t r o n a u t s  d u r i n g  EVA. The expe r imen t  i t s e l f  i s ,  however,  an 
i n t r a v e h i c u l a r  a c t i v i t y .  O p e r a t i o n a l l y ,  TO20 c o n s i s t s  o f  t h ree  
runs, t h e  f i r s t  two o f  which are t o  o c c u r  c o n s e c u t i v e l y .  C r e w  
a s s ignmen t s  and t i m e l i n e s  f o r  each  r u n  are  shown below: 

a .  Runs 1 and 2 

k 2 h o u r s  54 minu tes  4 

Crewman A 1 1 4  

Crewman B I I 

\I/ 3 h o u r s  15  minu tes  
I- 4 S minutes  

*Reference  1 0  
**Reference  11 
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b .  Run 3 

C r e w m a n  B 1 

C r e w m a n  C i 

k 55 m i n u t e s  4 
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3.0 S c h e d u l i n g  Approach and Assumptions 

The Mart in/Denver  crew t i m e l i n e s  o f  Re fe rence  2 do n o t  
p e r m i t  t h e  per formance  of t h e  seven  e x p e r i m e n t s  l i s t e d  i n  S e c t i o n  
2 . 0  of t h i s  memorandum. A s  w i l l  b e  shown below, t h e  e x c l u s i o n  of  
t h o s e  e x p e r i m e n t s  i s  t o  a la rge  e x t e n t  t h e  consequence  o f  th ree  
r e q u i r e m e n t s  assumed i n  t he  Mar t in  s t u d y :  c o n t i n u o u s  manning o f  
t h e  command module t h r o u g h o u t  t h e  f i r s t  AAP m i s s i o n ;  two-man 
o p e r a t i o n  o f  c e r t a i n  expe r imen t s  t h a t  impose p o i n t i n g  r e q u i r e m e n t s ;  
and t h e  a l l o c a t i o n  of Days 8, 1 4 ,  and 2 1  f o r  m i s s i o n  e v a l u a t i o n .  

t e n t  w i t h  f l i g h t  p l a n n i n g  ground r u l e s  e s t a b l i s h e d  b y  MSC's F l i g h t  
C r e w  O p e r a t i o n s  D i r e c t o r a t e  ( F C O D ) .  S i n c e  t h e  p u b l i c a t i o n  o f  
Refe rence  2 ,  however,  FCOD has m o d i f i e d  i t s  ground r u l e s  s u c h  t h a t  
c o n t i n u o u s  occupancy of t h e  command module by a t  l ea s t  one crewman 
i s  now r e q u i r e d  on ly  u n t i l  t h e  comple t ion  of  OWS a c t i v a t i o n ,  r a the r  
t h a n  th roughou t  t h e  e n t i r e  m i s s i o n  ( R e f e r e n c e  1 2 ) .  Cur ren t  p l a n n i n g  
assumes t h a t  t h e  Workshop w i l l  b e  comple t e ly  a c t i v a t e d  a t  t h e  end 
o f  t h e  f i r s t  week o f  AAP- l /AAP-2 .  The removal  of  t he  command module 
occupancy r e q u i r e m e n t  d u r i n g  t h e  r ema in ing  th ree  weeks o f  t h e  m i s -  
s i o n  t h u s  p r o v i d e s  a degree of  c rew-schedul ing  f l e x i b i l i t y  t h a t  
was n o t  a v a i l a b l e  t o  Martin/Denver d u r i n g  t he  p r e p a r a t i o n  o f  t h e i r  
t i m e  l i n i n g  s t u d y  . 

A l l  s c h e d u l i n g  r e q u i r e m e n t s  used  by M a r t i n  were c o n s i s -  

Three  o f  t h e  s e v e n  AAP-l/AAP-2 e x p e r i m e n t s  t h a t  were n o t  
c o m p l e t e l y  s c h e d u l e d  i n  t h e  t i m e l i n e s  of Re fe rence  2 impose r e q u i r e -  
ments  on t h e  c l u s t e r ' s  a t t i t u d e  o r  o r i e n t a t i o n .  These are SO19 - 
"UV S t e l l a r  Astronomy," SO20 - *'X-Ray/UV S o l a r  Photography,"  a n d  
SO73 - "Gegenschein /Zodiaca l  L i g h t .  While t h e  e x p e r i m e n t s  them- 
s e l v e s  can b e  pe r fo rmed  b y  one man, i t  i s  u n c e r t a i n  a t  t h i s  w r i t i n g  
w h e t h e r  or n o t  an a d d i t i o n a l  crewman w i l l  b e  r e q u i r e d  t o  manual ly  
c o n t r o l  t h e  v e h i c l e ' s  o r i e n t a t i o n  w i t h  t h e  Workshop A t t i t u d e  Con- 
t r o l  Sys t em ( W A C S ) .  Reference  2 c o n s e r v a t i v e l y  assumed a r e q u i r e -  
ment o f  two-man o p e r a t i o n  f o r  Exper imen t s  SOl9 ,  ,3020, and S 0 7 3 ,  as 
w e l l  as o t h e r  e x p e r i m e n t s  w i t h  p o i n t i n g  r e q u i r e m e n t s .  There i s ,  
however,  a c l e a r  p o s s i b i l i t y  t h a t  t h e s e  and o t h e r  e x p e r i m e n t s  w i l l  
b e  comple t e ly  o p e r a b l e  by only one man ( R e f e r e n c e s  2 ,  9). Although 
t h e  q u e s t i o n  of one-man vs two-man o p e r a t i o n  i s  p r e s e n t l y  u n r e s o l v e d ,  
e x p e r i m e n t s  SO19 and S 0 2 r a r e  t r e a t e d  below as one-man e x p e r i m e n t s ;  
t h i s  i s  done on ly  f o r  t h e  purpose  o f  examining  t h e  e f f e c t s  on crew 
t i m e l i n e s  t h a t  would r e s u l t  from t h e  i n c r e a s e d  s c h e d u l i n g  f l e x i -  
b i l i t y  i n h e r e n t  i n  one-man as opposed t o  two-man o p e r a t i o n .  

The FCOD p r a c t i c e  of r e s e r v i n g  e v e r y  s e v e n t h  day l a r g e l y  
f o r  "mis s ion  e v a l u a t i o n "  d e s e r v e s  some a t t e n t i o n .  Time f o r m a l l y  
s e t  aside f o r  m i s s i o n  e v a l u a t i o n  i s ,  i n  p r a c t i c e ,  "open t i m e  
r e s e r v e d  from expe r imen t  s c h e d u l i n g "  ( R e f e r e n c e  1 3 ) .  That i s ,  
s p e c i f i c  tasks t o  b e  performed d u r i n g  e v a l u a t i o n  p e r i o d s  are  n o t  
p r e s e n t l y  b e i n g  a s s i g n e d  as p a r t  o f  p r e f l i g h t  m i s s i o n  p l a n n i n g ;  
a l l o c a t i o n  of t h o s e  r e s e r v e d  p e r i o d s  i s  t o  b e  made l a t e r ,  p o s s i b l y  
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i n  r e a l  t i m e  d u r i n g  t h e  m i s s i o n .  P e r i o d s  o f  m i s s i o n  e v a l u a t i o n ,  
as p r e s e n t l y  d e f i n e d ,  t h u s  c o n s t i t u t e  a margin  o f  a v a i l a b l e  crew 
time t h a t  can  b e  used  f o r  cont ingency  o p e r a t i o n s ,  f o r  comple t ing  
e x p e r i m e n t s  and housekeep ing  tasks  t h a t  o v e r r u n  p r e s e n t  t i m e  
es t imates ,  or f o r  a d d i t i o n a l  c rew r e s t  and r e c r e a t i o n .  The f l i g h t  
p l a n n i n g  s t u d y  of  Refe rence  2 a l l o c a t e s  a t o t a l  of ~ 6 9 .  man-hours 
t o  m i s s i o n  e v a l u a t i o n  on Days 8,  1 4 ,  and 2 1 ;  t h i s  r e p r e s e n t s  l5.% 
of the  461.  man-hours i d e n t i f i e d  t h e r e i n  as b e i n g  a v a i l a b l e  for 
e x p e r i m e n t s  d u r i n g  t h e  AAP-l/AAP-2 m i s s i o n .  

The e x p e r i m e n t s  p r e s e n t l y  a s s i g n e d  t o  AAP-l /AAP-2 b y  
N A S A  H e a d q u a r t e r s  b u t  n o t  s c h e d u l e d  f o r  per formance  i n  t h e  

M a r t i n  f l i g h t  p l a n n i n g  s t u d y  c o n s t i t u t e  a s e t  o f  crew tasks t h a t  
c o u l d  p r o d u c t i v e l y  consume much of t h e  t i m e  p r e s e n t l y  a l l o c a t e d  
t o  "mis s ion  e v a l u a t i o n , "  shou ld  t ha t  t i m e  b e  made a v a i l a b l e  for 
them. T h i s  s u g g e s t s  an a l t e rna te  approach  t o  t h e  problem of  
con t ingency  o p e r a t i o n s  and p r e s e n t l y  u n f o r e s e e n  demands on crew 
t i m e .  

I n s t e a d  o f  a r b i t r a r i l y  a s s i g n i n g  b l o c k s  o f  "mis s ion  
e v a l u a t i o n ' '  t i m e  t h r o u g h o u t  t h e  m i s s i o n ,  such  t i m e  cou ld  be 
a l l o c a t e d  t o  t h e  per formance  o f  e x p e r i m e n t s  i n  p r e f l i g h t  m i s s i o n  
p l a n n i n g .  I n  t h e  e v e n t  o f  r e a l - t i m e  r e q u i r e m e n t s  f o r  a d d i t i o n a l  
t i m e  t o  complete  h i g h - p r i o r i t y  e x p e r i m e n t s ,  f o r  supp lemen ta ry  crew 
r e s t  p e r i o d s ,  or f o r  o t h e r  c o n t i n g e n c i e s ,  lower  p r i o r i t y  a c t i v i t i e s  
c o u l d  b e  delayed u n t i l  l a t e r  i n  t h e  m i s s i o n  or pos tponed  u n t i l  
AAP-3A; t h i s  w i l l  undoubtedly b e  done anyway, whe the r  f o r m a l  
a l l o c a t i o n s  of  "mis s ion  e v a l u a t i o n "  t i m e  e x i s t  or n o t .  

T h i s  a l t e r n a t e  approach amounts t o  e l i m i n a t i n g  " m i s s i o n  
e v a l u a t i o n "  p e r i o d s  from p r e f l i g h t  m i s s i o n  p l a n s  i n  f a v o r  of h e a v i e r  
r e l i a n c e  on r e a l  t i m e  cont ingency  p l a n n i n g .  It i s  used  i n  t h e  pre-  
s e n t  s t u d y  t o  assess t h e  degree t o  which i t  might  i n c r e a s e  t h e  
number of' AAP- l /AAP-2  expe r imen t s  t h a t  can b e  completed unde r  nomi- 
n a l  c o n d i t i o n s  on t h e  f i r s t  AAP m i s s i o n .  

Aside from t h e  e x c e p t i o n s  n o t e d  p r e v i o u s l y  i n  t h i s  s e c t i o n ,  
s c h e d u l i n g  ground r u l e s  employed are t h o s e  e s t a b l i s h e d  b y  MSC FCOD 
as p u b l i s h e d  i n  t h e  c u r r e n t  B a s e l i n e  Refe rence  Miss ion  document 
( R e f e r e n c e  1 3 ) .  
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4 .0  Exper iment  S c h e d u l i n g  

If t h e  s c h e d u l i n g  assumpt ions  d i s c u s s e d  above are  u s e d ,  
t h e  crew t i m e l i n e s  c o n s t r u c t e d  b y  Mar t i i dDenver  c o n t a i n  s c h e d u l i n g  
o p p o r t u n i t i e s  for a s i g n i f i c a n t  p o r t i o n  of  a l l  e x p e r i m e n t s  n o t  
s c h e d u l e d  i n  Refe rence  2 .  One s e t  of such  o p p o r t u n i t i e s  are shown 
i n  Appendix A t o  d e m o n s t r a t e  t h e i r  e x i s t e n c e .  Changes made t o  t h e  
b a s i c  Mar t in  t i m e l i n e s  i n v o l v e d  1 0  o f  t h e  2 8  m i s s i o n  days  of A A P - l /  
AAP-2; on ly  t i m e l i n e s  f o r  t h e s e  10  days  have  been  i n c l u d e d  i n  
Appendix A .  



BELLCOMM, INC. - 9 -  

5 .O R e s u l t s  and Recommendations 

M o d i f i c a t i o n s  t o  t h e  Mart in/Denver  t i m e l i n e s  made i n  
t h e  p r e s e n t  s t u d y  i n d i c a t e  t h e  f o l l o w i n g :  

1. Experiment  S149 - ? ' P a r t i c l e  C o l l e c t i o n , "  which has 
r e p l a c e d  SO18 - "Micrometeoroid C o l l e c t i o n , "  can b e  
c omp l e t  e 1 y s che du l e  d . S che du l i n g  opp or t uni  t i e s f o r  
t h i s  expe r imen t  a r e  p r i m a r i l y  t h e  r e s u l t  o f  r e l a x a -  
t i o n  i n  MSC's ground r u l e  g o v e r n i n g  command module 
occupancy.  

2 .  The e l i m i n a t i o n  o f  "mis s ion  e v a l u a t i o n "  p e r i o d s  from 
p r e f l i g h t  m i s s i o n  p l a n n i n g  w i l l  p e r m i t  a l l  o f  E x p e r i -  
ment TO20 - "Foot C o n t r o l l e d  Maneuvering Un i t "  t o  b e  
s c h e d u l e d  on a nominal A A P - l / A A P - 2  m i s s i o n  as w e l l  
as 50% o f  M508 - "Ast ronaut  EVA Hardware E v a l u a t i o n "  
and 50% o f  M509 - "Ast ronaut  Maneuvering Equipment ."* 
Exper iments  SO19 - "UV S t e l l a r  Astronomy" and SO20 - 
"X-Ray/UV S o l a r  Photography" can b e  comple t e ly  
s c h e d u l e d  i f  i t  i s  found t h a t  t h e y  a re  e n t i r e l y  
o p e r a b l e  b y  one man and a t  l ea s t  p o r t i o n s  o f  e x i s t i n g  
m i s s i o n  e v a l u a t i o n  p e r i o d s  a r e  d e l e t e d .  

S c h e d u l i n g  o p p o r t u n i t i e s  for Experiment  S O 7 3  - "Gegenschein/  
Z o d i a c a l  L i g h t "  canno t  y e t  be  assessed f o r  l a c k  o f  d e f i n i t e  
s c h e d u l i n g  r e q u i r e m e n t s .  

3 .  

It i s  recommended t h a t  t h e  need  f o r  weekly "mis s ion  
e v a l u a t i o n "  p e r i o d s  i n  AAP crew t i m e l i n e s  b e  reexamined w i t h  a 
view toward  t h e i r  p o s s i b l e  e l i m i n a t i o n  from p r e f l i g h t  m i s s i o n  
p l a n s .  

102  5-DJB-dcs 

At tachments  

*The r e c e n t  c a n c e l l a t i o n  of  t h e  USAFIs Manned O r b i t i n g  
L a b o r a t o r y  (MOL)  Program w i l l  presumably r e s u l t  i n  t h e  c a n c e l l a -  
t i o n  of  Exper iments  DO19  - "Su i t  Donning and S l e e p  S t a t i o n  Evalu-  
a t i o n "  and DO20 - " A l t e r n a t e  R e s t r a i n t s  E v a l u a t i o n . "  
e x p e r i m e n t s  are c a n c e l l e d ,  t h e i r  d e l e t i o n  from t h e  crew t i m e l i n e s  
o f  Refe rence  2 would p e r m i t  an a d d i t i o n a l  run  of  Experiment  M508 
t o  b e  s c h e d u l e d ,  on m i s s i o n  day 2 0 ;  t h i s  would i n  t u r n  p e r m i t  as 
much as t w o - t h i r d s  o f  M508 t o  b e  completed d u r i n g  a nominal  A A P - l /  
AAP-2 m i s s i o n .  

If t h e s e  
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